Chronic illness affects >50% of adults in the United States and accounts for >80% of healthcare spending. The purpose of this study was to determine whether beliefs about one's chronic disease (illness representation) are associated with self-care activation, emergency department (ED) visits, or hospitalizations. Using a cross-sectional design, we recruited older adults with heart failure, chronic obstructive pulmonary disease (COPD), and chronic kidney disease. The Revised Illness Perception Questionnaire (IPQ-R) measured perceptions about disease. The Patient Activation Measure measured self-care activation. ED visits and hospitalizations were measured by self-report. IPQ-R scores were analyzed using latent profile analysis to identify subgroups. Participants included 187 adults (mean age 65 years, 54% female, 74% Black). We found three subgroups (stable, overwhelmed, and confident). Groups did not differ demographically or by disease. The stable group (few consequences, non-fluctuating pattern) had the fewest hospitalizations. The overwhelmed group (many consequences, fluctuating pattern, high negative emotion) had high hospitalizations and low self-care ability. The confident group (high disease control, well-understood) had the highest self-care ability, but also high hospitalizations. ED visits did not differ by group. We found three subgroups that differ in their illness representation and health outcomes. Findings suggest that assessing patients' illness representations may have important implications for subgroup-specific interventions.
Introduction
Chronic disease is one of the most significant health care concerns in the United States. More than 50% of adults have at least one chronic disease, and among adults aged 65 and older, the rate is above 90% [1, 2] . Chronic diseases are a substantial source of morbidity and mortality, accounting for 70% of deaths and more than 80% of all health care spending [3] . Currently, an individual's number of chronic conditions is positively correlated with number of emergency department (ED) visits [4] . Approximately 80% of all inpatient hospital stays are attributed to chronic conditions, and per-person inpatient spending increases with the number of chronic conditions [2] . Moreover, these trends are expected to increase over time [2] .
Self-care, defined as activities that a person performs to maintain their health, is crucial for chronic disease management [5] . For people with a chronic disease, however, the burden of those activities Geriatrics 2018, 3, 45 2 of 14 is much higher [5] . Because chronic diseases are managed rather than cured, the patient is often responsible for carrying out many aspects of the treatment plan. There is evidence that in chronic disease populations, inadequate self-care is associated with more ED visits and hospitalizations [6, 7] . As the number of comorbid conditions increases, patients' self-care decreases [8] . Since most patients will have their chronic disease for an extended period of time, adequate self-care is essential in order to reduce ED visits, hospitalizations, and ultimately, premature death. Unfortunately, the degree of successful self-care varies widely across patients with chronic disease, and intervention efforts to increase self-care have had mixed results [9] [10] [11] [12] [13] .
One reason that self-care varies among patients with chronic disease is that people conceptualize their disease, its treatment, and their role in the treatment plan very differently. Illness representations are one's beliefs about their illness, including its effect on their life and their treatment [14] . According to illness representation theory, a person's beliefs about their chronic disease comprise several dimensions, including perceptions of the disease's symptoms, its cause, its duration, its consequences, and the level of control the individual has over the disease. Studies have shown that different dimensions of the illness representation are associated with self-care related outcomes. For example, one meta-analysis showed a relationship between an individual's perception of the amount of control they and their treatment had over their disease and their adherence to treatment [15] . Another review showed an association between perceived consequences of the disease and the amount of negative emotion that it caused, as well as the outcomes of anxiety, depression, and quality of life [16] .
The different dimensions of the illness representation do not exist in isolation. For most studies of illness representation, researchers have examined the relationships between the different dimensions of the illness representation and health care outcomes using traditional analytical methods such as correlation or regression [17] [18] [19] . However, in this study we want to capture the heterogeneity in total illness representation, rather than focus on each dimension individually. We can accomplish this by using a method of analysis that identifies groups of people within a population who have similar illness representation 'profiles.' The advantage of this 'person-centered' approach is that rather than assessing the influence of each subscale individually, analysis takes place at the group level, which is based on the illness representation profile as a whole. This would allow researchers to create interventions that can be targeted to each groups' unique illness representation profile. There have been some studies that have used this strategy to analyze illness representation, such as a recent study in a coronary artery disease population [20] , and another of patients with chronic pain [21] . However, none so far have looked at multiple chronic disease populations simultaneously, to see if there are patterns in illness representation profiles that transcend a specific disease.
The purpose of this study was threefold. First, we conducted a person-centered analysis to identify groups of patients with heart failure (HF), chronic kidney disease (CKD), or chronic obstructive pulmonary disease (COPD) based on their illness representation profiles. Second, we assessed whether the groups differed in demographic and clinical characteristics. Third, we determined whether these groups differed in ED visits in the past year, hospitalizations in the past year, and self-care ability.
Materials and Methods
Design, Sample, and Setting. A cross-sectional design was used. Data were collected from March to September, 2017 in the clinics of a large urban academic medical center. A power analysis indicated that a total sample of 180 people would be needed to detect medium effects (d = 0.6) with 80% power using analysis of variance (ANOVA) and alpha at 0.05, with the assumption that we would find up to three groups of approximately equal size (60 per group). Effect size was estimated from the average of two studies that examined illness representation using a cluster analysis method, and had an outcome of self-efficacy: one study found an effect size of 0.43 from Pearson's r [22] ; the other found an effect size of 0.78 calculated from a t-test [23] .
A total of 192 patients were recruited from three different types of specialty clinics: heart failure (HF), renal (CKD), and pulmonary (COPD). To select which disease populations we would use for this study, we consulted a list of 20 chronic conditions created by the Department of Health and Human Services Office of the Assistant Secretary of Health [24] . We eliminated from consideration conditions that could have self-report measurement issues (e.g., dementia), conditions with very heterogeneous illness experiences (e.g., cancer), conditions that are often asymptomatic (e.g., osteoporosis), and conditions that are often diagnosed at a young age (e.g., asthma). This left us with HF, CKD, and COPD, which also have similar prevalence rates and extensive self-care treatment components. Patients who were ≥50 years old, could read and understand English, with a diagnosis of HF, CKD (all pre-dialysis), or COPD, without obvious cognitive impairment, who were not living in a nursing home or other care facility, were enrolled. All subjects gave their informed consent before participating in the study. The study was conducted in accordance with the Declaration of Helsinki, and the research protocol was approved by the institutional review board of the University of Illinois at Chicago.
Procedures. The medical records of all patients with an appointment in the clinic on a given day were screened to verify diagnosis (HF, CKD, or COPD) and age. If patients had more than one of the three targeted diseases, they were only approached in the context of the disease for which they had their scheduled appointment. Those meeting eligibility criteria were approached in the waiting room, the study was explained, and interested patients were invited to participate. After consent was obtained, the participant filled out a paper survey document. Upon completion, all participants were given $20 in compensation. A minimum of 60 participants were recruited from each clinic.
Measures. The Revised Illness Perception Questionnaire (IPQ-R) was used to measure illness representation [25] . The IPQ-R uses a five-point Likert-type scale (strongly disagree, disagree, neither agree nor disagree, agree, strongly agree) to assess illness representation along nine dimensions: identity, cause, timeline, consequences, personal control, treatment control, coherence, cyclical timeline, and emotion. Mean scores are computed for each subscale. The description of the subscales is shown in Table 1 . Two IPQ-R subscales were not used in this study: the identity subscale (symptoms associated with the disease) and the cause subscale (perceived causes of the disease). Because the causes and symptom profiles of patients with HF, CKD, and COPD differ considerably, the subscales would not necessarily be comparable between these populations. In our study, the participants responded to the same 38 items, with the only change being the name of the chronic disease identified in the questions. Reliability and validity testing of the IPQ-R was conducted during initial instrument development (IPQ) and with revisions (IPQ-R) [25, 26] . Testing occurred across populations, including post-myocardial infarction (MI), rheumatoid arthritis, diabetes, asthma, and multiple sclerosis [25, 26] . Construct validity was demonstrated by the expected pattern of correlations between specific subscales and scores on the Sickness Impact Profile, self-rated health, perceived likelihood of a recurrent myocardial infarction, and health-related distress [25, 26] . To evaluate discriminant validity, the instrument authors used the Positive and Negative Affect Schedule; as expected, they found the personal control and treatment control subscales to be positively correlated with positive affect. The emotion and coherence subscales were negatively correlated with positive affect, and positively correlated with negative affect [25] . Cronbach's alpha scores ranged from 0.79 to 0.89, and six-month test-retest reliability were all 0.5 and above (except for the cyclical subscale, which was 0.35), demonstrating adequate internal consistency and retest reliability [25] . The instrument has been used in dozens of studies since it was developed, including in HF, CKD, and COPD populations [18, 27, 28] .
Our IPQ-R Cronbach's alphas for this sample were: timeline 0.83, consequences 0.73, personal control 0.67, treatment control 0.56, coherence 0.81, cyclical 0.77, and emotion 0.86. The internal consistency of the personal control and treatment control subscales was low. Treatment control in particular is below what is considered acceptable. Removal of any individual items from the personal control or treatment control subscales did not increase the alpha scores. These values, however, are similar to those found in other studies for these populations. In a study of patients with HF, the alpha for personal control was 0.70 and treatment control was 0.55 [27] . One study of patients with CKD had an alpha for personal control of 0.74 and treatment control was 0.46 [28] . Another CKD study found the alpha for personal control to be 0.73 and treatment control to be 0.44 [29] .
We examined three outcomes: self-care activation, emergency room visits in the past year, and hospitalizations in the past year. The Patient Activation Measure (PAM) was used to measure self-care confidence, knowledge, and skill, which is referred to as self-care activation [30] . The current 10-item version of the PAM uses a four point Likert-type scale (strongly disagree, disagree, agree, strongly agree). Total scores are computed by summing all scores and transforming them into a standardized 0-100 scale. The score is then categorized into levels: level 1 (≤47.0), level 2 (47.1-55.1), level 3 (55.2-67.0), and level 4 (>67.1). Level 1 (disengaged) indicates a person who is not engaged with and overwhelmed with their disease; level 2 (becoming aware) indicates a person who is still struggling, but has some emerging activation; level 3 (taking action) indicates a person who is comfortable taking action in performing their self-care; and level 4 (maintaining) indicates a person who is maintaining behaviors and taking proactive steps for their health. Previous investigators have also analyzed PAM scores as a dichotomous variable: levels 1 and 2 are considered "low activation", and levels 3 and 4 are considered "high activation" [31, 32] .
Reliability and validity testing of the PAM occurred during its initial development, as well as during its refinement into a shorter version. Once the initial tool was established, reliability was assessed using Cronbach's alpha (0.87) and a two-week test-retest (28 of 30 participants had a retest within a 95% confidence interval of the original test) [30] . To test construct validity, the instrument authors found self-care activation to be positively correlated with the SF-8 Health Survey, as well as performance of health behaviors such as healthy diet, regular exercise, and disease-specific treatment adherence [30] . Based on a Rasch analysis, unnecessary items were eliminated, resulting in a shorter version [33] . Since then, the PAM has been used to measure self-care activation in many studies, including in patients with HF, CKD, and COPD [34] . The Cronbach's alpha for the PAM in our sample was 0.85.
Measurement of ED visits and hospitalizations were based on participant's self-report of the number of ED visits and hospitalizations in the past year. For ED visits, the question was "In the past year, did you go to the emergency room?" For hospitalizations, the question was "In the past year, have you stayed in the hospital overnight or longer?" Participants indicated yes or no, and wrote in the number of times.
Patient characteristics measured include age (in years), gender, race or ethnicity (African-American/Black, Caucasian/White, Hispanic/Latino, Asian/Pacific Islander, or other), and level of education completed (less than high school, high school, some college, a college degree, or a graduate degree) were measured via self-report.
We used several variables to characterize the disease severity of the sample. This included self-report of the following: number of years since diagnosis, number of complications (from a list of the four most common complications for each disease) [35] [36] [37] , number of comorbid conditions (from a list of the 10 most common chronic diseases as well as space to write in others) [24] , and disease severity (with options of mild, moderate, or severe) [38] .
Statistical Analysis. Descriptive statistics for all variables were computed using STATA version 13 (StataCorp, College Station, TX, USA). Latent profile analysis was performed to identify groups characterized by a unique profile of IPQ-R subscale scores, using Latent Gold version 5.1 (Statistical Innovations, Belmont, MA, USA). Then we assessed differences in outcomes for the various illness representation profiles. Mean scores on the seven IPQ-R subscales were used as continuous indicator variables for the latent profile analysis. We estimated models for up to a five-group (class) solution. We selected the appropriate number of groups based on Bayesian information criterion (BIC) value, residual values, and the theoretical relevance of the solution, which are methods commonly used for this purpose [39] . Once the number and composition of latent profile groups was established, further bivariate analysis and logistic regressions were performed in STATA to assess the relationship between group membership and our outcome variables of patient activation, ED visits, and hospitalizations.
Results

Sample Characteristics
A total of 240 patients were approached; 48 declined to participate in the study. One hundred and ninety-two were enrolled (64 with HF, 67 with CKD, 61 with COPD). Five of the participants had a sufficient amount of missing data that not all the IPQ-R scale scores could be calculated; therefore, they were excluded from analysis. The sample (n = 187) was comprised of 63 patients with HF, 65 with CKD, and 59 with COPD. The first column of Table 2 shows the sample characteristics. In the total sample, the mean age was 65, 54% of the sample were women, and 74% identified as black. There was a mean of 7 years since diagnosis, an average of 1.7 complications, an average of 3.2 comorbid conditions, and almost half the sample (46%) considered their disease severity to be moderate. All of the outcome variables were skewed, so we dichotomized them as follows: ED visits and hospitalizations were split into either zero visits in the previous year or ≥1 visit; self-care activation was split into either low activation (level 1-2) or high activation (level 3-4). We found a positive relationship between ED visits and self-reported severity (χ 2 (2) = 8.26, p = 0.016), and hospitalizations and severity (χ 2 (2) = 11.56, p = 0.003). There was also a positive relationship between ED visits and complications (t(185) = −3.097, p = 0.0023), and hospitalizations and complications (t(185) = −3.709, p = 0.0003). There was a positive relationship between hospitalizations and number of comorbid conditions (t(184) = −2.047, p = 0.0421), but no significant relationship with ED visits. We did not find a significant relationship between disease diagnosis, disease years, or self-care activation, and ED visits or hospitalizations (all p > 0.29). Note: * p < 0.05, ** p < 0.01, *** p < 0.0001. For post-hoc results, different superscripts (a, b, and c) indicate statistically significant differences between groups at p < 0.05 level; same subscripts indicate no differences between groups. SD is standard deviation; ED is emergency department; PAM is Patient Activation Measure; HF is heart failure; CKD is chronic kidney disease; COPD is chronic obstructive pulmonary disease.
Latent Profile Analysis
Using the criteria identified above, the latent profile analysis resulted in a three-group solution. The three-group solution had the lowest BIC value (one group = 3155, two groups = 3117, three groups = 3115, four groups = 3117, five groups = 3127). Additionally, for the three-group solution, the residuals showed adequate fit, and the theoretical composition of the solution was sound. Figure 1 depicts the different patterns of illness representation profile scores for the three groups. The first group, which we have labeled "Overwhelmed" (n = 80), perceived that their disease had the most consequences, the most fluctuating disease pattern, the most negative emotion, and they had the least coherence (understanding of the disease) of all the groups. The second group, which we have labeled "Stable" (n = 61), perceived that their disease had the least consequences and the least fluctuating disease pattern of all the groups. The third group, which we have labeled "Confident" (n = 46), perceived that their disease was the least chronic in nature, that they had the most control over their illness, that their illness was most controlled by their treatment, and that they had the most coherent understanding of their disease of all the groups. Given that the latent profile analysis was based on IPQ-R subscale scores, it is not surprising that there were significant differences between the groups for all IPQ-R subscales (Table 2) . Tukey post hoc comparisons showed that the majority of the group comparisons differed significantly from each other.
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Group Differences
Logistic regression analyses were conducted to predict ED visits and hospitalizations (classified as 0 = no visits in the previous year and 1 = one or more visits) and PAM scores (classified as 0 = low self-care activation [levels 1 and 2] and 1 = high self-care activation [levels 3 and 4]) ( Table 3) . We performed two regressions for each dependent variable-one with the group classifications as variables, and another with group classifications, as well as the two severity variables that had significant group differences (disease years and complications). For ED visits, the unadjusted model containing only group classifications was not significant (p = 0.153), but the model was significant when controlling for severity variables (p = 0.0270). For hospitalizations, both the unadjusted model and the model with severity variables were significant (p = 0.020 and 0.050, respectively). In the unadjusted model, the Overwhelmed group was more than twice as likely to have a hospitalization as the Stable group, but this relationship was attenuated when controlling for severity. For the self-care activation analysis, neither the unadjusted model nor the model with severity variables were significant (p = 0.052 and 0.0587 respectively). All regression analyses were free of specification errors or multicollinearity. Likelihood ratio tests demonstrated that the unadjusted model (no severity variables) was more parsimonious for self-care activation, while the full model (including severity variables) was more parsimonious for ED visits and hospitalizations. 
Discussion
The purpose of this study was to identify unique groups of chronic disease patients based on their illness representation profiles, to see if they differed in demographic or clinical characteristics, and to examine the relationship between those groups and three outcomes: emergency room visits, hospitalizations, and self-care activation. Using latent profile analysis, we found three groups with different illness representation profiles: Overwhelmed, Stable, and Confident. These three groups did not differ in their demographic makeup or in the relative proportion of patients with HF, CKD, or COPD, but did have clinically significant differences in outcomes. Our overall IPQ-R scores are consistent with the existing literature for these disease populations [22, 40, 41] , and our overall PAM scores are consistent with the existing literature for these disease populations [31, 42, 43] .
It is somewhat difficult to compare our findings with existing literature because few studies have used similar methods of analysis for illness representation data, particularly with more than one chronic disease population. One study was focused on the relationship between unscheduled care use (urgent care or ED visits) and illness representation profile (using the Brief Illness Perception Questionnaire and a cluster analysis method) in a community population [44] . The authors found that the group that had the highest use of unscheduled care had an illness perception profile with a high degree of consequences, many symptoms, high negative emotion, and low personal control over their illness, which was consistent with our findings [44] . In a study that used a person-centered cluster analysis of illness representation data in a population with hypertension, medication adherence was the worst in a group characterized by high negative emotion, an unstable disease pattern, and low personal control-consistent with our findings [45] . Finally, a recent study was conducted to explore determinants of self-care activation using the Brief Illness Perception Questionnaire and other variables [34] . The sample included patients with HF, CKD, and COPD, as well as type 2 diabetes [34] . Their study used PAM as their clustering variable with illness representation as an outcome variable. Similar to our results, a more positive illness perception (combining all subscales into a single variable) was positively associated with self-care activation in a disease-transcending manner [34] .
Though the Overwhelmed group had higher scores on the disease severity variables, (disease years, complications, comorbid conditions, and self-reported severity), these scores were either tied for highest with another group or the difference was not statistically significant. They did, however, have the most negative perception of their illness and the worst overall outcomes. The fact that a larger proportion of this group had ED visits and hospitalizations in the past year as well as lower self-care activation, could mean that for this group, perceptions of their disease were more consequential than their perceived disease severity. This is consistent with findings from our review of the literature, which examined studies that used person-centered analysis of the IPQ-R. We found that illness representation profiles characterized by high consequences, an unstable disease pattern, and more negative emotion-profiles that look like the Overwhelmed group-were multifactorial, and included poor coping, lower quality of life, and poor treatment adherence [46] .
The Stable group had a more positive perception of their illness than the Overwhelmed group. Despite more years with disease, they had fewer disease complications and a smaller proportion reported hospitalizations. Yet the Stable group did not have the highest self-care activation, and though their illness representation pattern was generally positive, they did not perceive that they had a very strong understanding of their disease, or that they had a high degree of control over it. It is possible that the Stable group had the perception that their disease was more out of their control than it actually was. It is also possible that their disease was actually less severe, so they could manage it without a high degree of self-care activation or perception of control over the disease. A 2016 study of COPD patients identified that patients with lower disease severity had higher self-care activation scores [47] .
The Confident group had, arguably, the most positive illness representation profile, as well as the highest self-care activation. However, hospitalizations in this group were higher than for the Stable group, and at the same level as the Overwhelmed group. This was a surprise, given that the Confident group had the highest perception of control over and understanding of their disease. These findings suggest that this group may have been overly confident in their treatment regimen and their ability to manage their disease. It is possible that the members of this group had a misperception about the course of their illness, or had high self-efficacy, and were hopeful about their disease management in the future. Alternatively, they may have low expectations of how well their disease management could progress. It is also possible that there are other unmeasured variables, such as optimism, that are moderating or mediating these relationships. In a study of patients with Parkinson's disease, optimism was related to lower perceived disease severity, even when controlling for negative affect [48] .
Because reliability of the personal control and treatment control subscales was low, group differences based on those subscales should be interpreted with caution. While some studies have found adequate reliability with these two subscales [49, 50] , other studies have also found low Cronbach's alpha scores [27] [28] [29] . It is noteworthy that in the original version of the Illness Perception Questionnaire (IPQ), these two subscales were not separate-they were one control subscale. When the measurement tool was revised (IPQ-R), the control subscale was split into the two subscales: personal control and treatment control. It is possible that the reliability issues seen in these subscales may stem from the decision to separate them into two distinct subscales.
ED visits and hospitalizations were approximately equal for the entire sample, however, only hospitalizations were found to be significantly related to group membership. For the Overwhelmed group, there were similar proportions of ED visits and hospitalizations, which could indicate that each ED visit resulted in a hospitalization. On the other hand, the Stable and Confident groups were similar in the proportion of ED visits, but divergent in hospitalizations. The Stable group had ED visits that did not result in hospitalizations, which could indicate that they were using the ED more proactively, or for subacute care. A study of ED utilization found that older adults with acute conditions were more likely to be admitted to the hospital than those who were presenting with a chronic condition [51] . The Confident group had more hospitalizations than ED visits, which could indicate that they were not seeking out emergent care and were admitted through clinic visits. A previous study of patients admitted with a sepsis diagnosis found that patients who were admitted directly by a health care provider had poorer outcomes than individuals who went to the ED on their own [52] .
The subgroups found in our study could potentially be interpreted according to "sick role" theory. According to sick role theory, to successfully manage one's illness, the patient must accept the impact that their illness and its treatment will have on their life [53] . It is possible that individuals in the Stable group-the group with the highest number of years with their disease-had sufficient time to truly accept their sick role, and this is the reason for their better health outcomes. On the other hand, it is possible that what is hindering the Overwhelmed group is their lack of acceptance of their sick role. In future studies, level of acceptance of the sick role could be measured using the Illness Cognitions Scale to see if that can explain some of our group differences [53] .
Our study had limitations; because it was cross-sectional, we cannot determine if illness representation profiles contribute to outcomes, are a correlate of outcomes, or are a consequence of outcomes. Our disease severity variables and outcome variables were self-reported. While our illness representations were based on current disease perception, our outcomes of ED visits and hospitalizations were retrospective over the last year. The stability of an individual's illness representation over time has varied in different studies and in different disease populations, with some showing consistency over time [50] and others showing changes [54] . It is possible that ED visits and hospitalizations themselves may have influenced the disease perception of the participants in this study [25] . In addition, our findings from a convenience sample of clinic patients at a single site may not be generalizable to the chronic disease populations in other regions or in other healthcare systems. Our sample consisted of individuals who had access to specialty care, and were actively participating in their care by attending their scheduled visit. We cannot be sure from our results that the illness representation groups identified in this study will apply to other disease populations.
There are implications of our findings for person-centered care. For example, by screening HF, CKD, or COPD patients to determine their illness representation profile-which could be done quickly by using the 10-item Brief Illness Perception Questionnaire-patients can be identified as Overwhelmed, Stable, or Confident [55] . This assessment could guide choices for different strategies of patient-provider communication or patient education that are targeted to specific illness representation profiles. Appealing to the patient's specific beliefs about their illness may enhance adherence to treatment. For example, when communicating with individuals in the Overwhelmed group, acknowledging their perception of many consequences, more negative emotion, and an unstable disease pattern may be helpful. Focusing on these factors in the Stable group, however, may not be effective. In terms of future research, the Confident group in particular could be a target for further study, to investigate the root of the mismatch between their disease perception and their disease outcomes.
Conclusions
This study was the first person-centered analysis of illness representation to focus on more than one chronic disease. In a clinic sample of 187 patients with HF, CKD, or COPD, we found three distinct groups, each characterized by a unique illness representation profile: the Overwhelmed, Stable, and Confident groups. While the groups were similar in demographic characteristics, they differed in self-care outcomes and incidents of hospitalizations in the past year. Our findings have important implications for assessment and intervention. By assessing a patient's illness representation, health care providers can tailor patient education, counseling, and care to make them more meaningful to the patient. These clinical goals are consistent with precision health initiatives [56] . 
